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Background: Approximately 295,000 people are admitted to intensive care in the 
United Kingdom per year, most of these will require mechanical ventilation during 
their stay. Although mechanical ventilation is essential in the management of 
critically ill patients, it causes detrimental effects on the respiratory system, with 
accelerated muscle atrophy evident after just six days. Whole-body muscle wasting 
affects the muscles of inspiration and skeletal muscles, leading to prolonged weaning 
and intensive care acquired weakness, which negatively impact on length of stay and 
survival. Inspiratory muscle strength training has been shown to improve inspiratory 
muscle strength, but whether strength gains translate into improved clinical 
outcomes remains unclear. 
Purpose: This service evaluation aimed to explore the impact of inspiratory muscle 
training on physical recovery and weaning when used in conjunction with early 
rehabilitation from the point of tracheostomisation to ventilator liberation. 
Methods: A case series approach was adopted, which describes three participants 
and their clinical journeys from tracheosomisation to ventilator liberation. Inspiratory 
muscle training was offered twice daily, six days a week from the point of 
tracheostomisation until ventilator liberation. Whole-body rehabilitation was also 
provided. 
Results: Participants carried out a total of 82 inspiratory muscle training and 38 
rehabilitation sessions, with each training session reported to take around 20 
minutes. No adverse events were recorded. Inspiratory muscle training was well 
tolerated, with 99% of initiated sessions being successfully completed. All 
participants improved in physical recovery outcomes (Chelsea Critical Care Physical 
Assessment - CPAx) and inspiratory training pressures during the period of ventilator 
weaning. Participants were successfully weaned from mechanical ventilation within 
six weeks. The shortest wean duration was seen in the participant that frequently 
elected to titrate inspiratory muscle training intensity above 50% of daily maximal 
inspiratory pressures. Correlations between inspiratory strength and physical 
recovery or ventilator free breathing time did not reach statistical significance. 
Conclusion(s): Inspiratory muscle training is safe and feasible as part of a 
rehabilitation programme in tracheostomised patients undergoing weaning. With the 
time cost to delivering inspiratory muscle training, which may detriment time for 
physical rehabilitation, further research is required to establish where clinical 
resources are best focussed to optimise patient outcomes and reduce the clinical 
burden of prolonged mechanical ventilation. 
Implications: The physiotherapist's knowledge of respiratory pathophysiology, lung 
dynamics and principles of exercise training, can provide patients with known 
respiratory pump failure progressive training strategies to improve muscle strength 
and function leading to ventilator liberation and functional independence. The 
evidence to support the use of inspiratory muscle training to achieve these clinical 
milestones remains unclear. The number of physiological and psychological factors 
associated with successful weaning, aside from inspiratory muscle weakness, provide 
a challenge when demonstrating clear evidence in support of inspiratory muscle 
training. Provisional findings suggest that, in specific intensive care cohorts, 
inspiratory muscle training should be considered as an option within the 
physiotherapist's toolbox to complement rehabilitation as part of a ventilator 
weaning strategy. 
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